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'0 .  Abs  t  rue  t 

Pursuant  to  Public  haw  <J?-TA7,  Phi  so  f  Inspection  Reports  are  prepared 
under  guidance  contained  In  the  recommended  guidelines  for  safety 
inspection  ot  dams,  published  hy  the  Office  of  Chief  of  Engineers, 
Washington,  0.  c .  .’0114.  Tin*  purpose  of  a  Phase  I  Inspection  is  to 

identify  expert 1 t 1 ous 1 v  those  dams  which  mav  pose  hazards  to  human  life  or 
propertv.  The  assessment  of  the  general  conditions  of  the  dam  Is  based 
upon  available  data  and  visual  Inspection.  Detailed  Investigation  and 
malvses  Involving  topographic  mapping,  subsurface  Investigations, 
testing,  »nd  detailed  computational  evaluations  ire  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  Investigation  Is  Intended  to  Identify 
ii.  lev.*  tor  such  studies. 

Hised  ipon  the  licit  conditions  it  the  time  of  the  field  inspection  ind 
ill  ivat table  engineering  data,  the  Phase  1  report  addresses  the 
'•vlriulii  ,  hvdrologlc,  geologic,  geotecbnlc,  ami  structural  aspects  of 
tie  1am.  The  engineering  techniques  employed  give  a  reasonably  accurate 
i  ssessmcnt  it  the  conditions  >f  the  dam.  It  should  be  realized  that 
•  •r'lln  engineering  aspects  cannot  be  fullv  analyzed  during  a  Phase  I 
: ospo.  i  ion.  Assessment  and  remedial  measures  In  the  report  Include  the 
requirements  ot  uldltlon.il  Indepth  studv  when  necessary. 

p’  isc  !  reports  In.  •  ude  protect  Information  ot  the  dam  appurtenances,  ill 
■  >lst  tug  engineering  .1st  i,  operational  procedures,  hvd ran  1  i c /hvd ro  1  og  1  c 
t|’  i  1  t  1  «■  watershed,  dam  stability,  visual  Inspection  report  and  in 
is.essmiut  tni  Indlug  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flocd"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  I  RE  PORT 
NATIONAL  DAM  SAFE  17  PROGRAM 

BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

S  ta  to  : 

Loca  1 1 on : 

USES  yoa  u  Slide  l  : 

S  tream : 

Date  of  1  ns  |>oc  turn  : 


McGhee  Dam 

Vi  rg i m a 

Loudoun  County 

ill  uoinon  t ,  Vi  rg i  n i  a 

Tributary  to  Beaverdam  Creek 

29  April  198  1 


McGtioo  bum  is  an  earthfiJi  structure  approximately  450  foot  long  mil 
Jo .  0  tet-L  high.  The  dam  is  owned  and  maintained  by  the  Honorable  G.  C. 
McGhee,  American  Amoass a uu r .  Hie  dam  is  classified  as  a  small  dam  with  a 
significant  hazard  classification.  The  principal  spillway  is  a  24-inch 
concrete  pipe  located  near  tile  ng.it  abutment.  The  emergency  spillway  is 
located  above  cue  principal  spillway  pipe  and  channels  f lows  down  the 
contact  between  the  embankment  and  right  abutment.  An  IB- inch  valve, 
located  at  tne  toe  of  the  dam,  is  available  for  dewatering  the 
reservoir.  Hie  reservoir  is  used  for  recreation.. 


Baseci  on  criteria  established  by  the  Department  of  the  Army,  Office 
of  tne  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  ( SDF )  is  the 
1  UU -Yea  r  Flood.  The  spillway  will  pass  20  percent  of  tne  PMF  or  100 
peicent  ot  the  SDF  without  overtopping  the  crest  of  the  clam.  The 
spillways  are  adjudged  as  adequate. 


Hie  visual  inspection  revealed  no  apparent  problems  and  there  are  no 
immediate  needs  for  remedial  measures.  However,  the  upstream  slope  and 
crest  width  arc  inadequate  anJ  there  is  no  design  data  or  construction 
history.  Maintenance  is  performed  by  the  owner,  but  there  is  no  regular 
maintenance  operations  progran  or  warning  system.  It  is  recommended  that 
the  services  of  a  qualified  geo  teclin  i  ca  1  engineering  firm  be  engaged  to 
perform  a  stability  check  of  the  dam.  This  should  be  completed  within  12 
montns.  It  is  also  recommended  that  a  regular  maintenance  and  operations 
program  be  instituted  wi  tli  provisions  for  accurate  records  of  all 
maintenance  performed,  and  that  a  warning  system  be  established.  The 
maintenance  items  listed  in  Section  7.2  be  accomplished  ns  part  of  the 
regular  maintenance  program  within  the  next  12  months. 
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SECTION  1 

PROJECT  INFORMATION 


1 .  I  GENERAL: 

1.1.1  Aut hor i ty :  Public  Law  92-367  ,  b  August  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate  a 
National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
ot  Dams  (Reference  i,  Appendix  IV). The  main  responsibility is to 
expeditiously  identify  those  dams  which  may  he  a  potential  hazard  to 
human  life  or  property. 

1  . 2  Project  Descript. on . 

1.2.1  Dam  and  Appurtenances:  McGnee  Dam  is  an  ea  rti.fi  1  1  structure 
about  -•  2U  feet  long  and  30.6  feet  high.  i'he  crest  of  the  dam  is  13  feet 
vi  ue  with  i  crest  elevation  429.0  feet  ms  1  .  The  upstream  slope  is  i ,  3 
horizontal  to  I  vertical  (l.5if:IV)  and  the  downstream  slope  is  (2.5tl:!V). 

It  is  unknown  if  the  elm  :s  keyed  into  the  foundation  or  whether  or 
not  there  is  a  drainage  system.  There  are  no  foundation  drain  outlets. 
There  is  no  iiprap  on  the  dam. 

1  Ue  ptincip.il  spillway  is  a  24-inch  concrete  pipe  with  an  intake 
invert  elevation  of  423.3.  Due  to  rocks  and  dirt  built  up  in  the 
app: oucn  channel,  the  water  level  must  oe  approximately  42h.O  before  any 
1  low  will  occui .  The  pipe  slopes  down  the  contact  between  the  embankmtMit 
and  the  light  -iDutment  and  discharges  at  approximately  elevation  413.0. 

1 ue  uischarge  cascades  down  the  slope  over  large  rocks  and  boulders. 

1  in-  emergency  spillway  is  an  open  channel  (low  point  across  the  crest 
of  in,-  Juuw  located  above  the  principal  spillway.  The  crest  of  the 
enter, ,ei.c..  spillway  is  427  .  (J.  A  concrete  wing  wall,  protecting  the 
principal  spillway  pipe,  prevents  high  pool  levels  frail  eroding  the 
■■m  r  genet,  s  p.  i  iway  crest. 

A, i  ,  n  . iu.ii  pipe,  located  at  the  bottom  the  the  reservoir,  can  dewater 
i  n  ti-.erv.ui  ny  operation  of  a  valve  located  at  the  downstream  toe  ot 

r  ...  .,  i,s  . 


.....  i.  oc  .it  i  on  ■  McGhee  Dam  is  located  about  ! .  3  mi  les  northeast  of 
i,.  i  into*!.,  Virginia  in  Loudoun  County. 

.  .  .  .  i  size  i  l  i  s  i  1  i  c  1 1 1  o  n  :  The  dam  Is  classified  as  a  small  dam  as 
ill- I  i  net:  in  Reference  I  ol  Appendix  IV. 
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Table  5.1  RESERVOIR  PERFORMANCE 


l  tern 

Norma  1 

F 1  ow 

- iWT7 

Yea  r 

1/2  PMF 

PMF  2/ 

Peak  I  1 ow  c  .  1 .  s  . 

Inti  ow 

1 

C5b 

1761 

3522 

Ou  t  f  1  ow 

1 

1660 

34  !d 

Maximum  elevation 

It.  ms  1 

42(>.0 

428.8 

429.7 

430.4 

Non-overfluw  section 
'elevation  42 V . 0 i 

Depth  o  f  1  l  ow ,  ft. 

.  7 

1.4 

Dura  1 1 on ,  hrs. 

- 

2.0 

3.5 

Velocity,  tps  y 

- 

- 

3.  8 

b .  *4 

laiiwater  elevation 

It.  ms  1 

192 .  4+_ 

- 

J_/  llie  1 00 -Year  Flood  lias  one  chance  in  100  of  occurring  in  any  given 
yea  i  . 


w  file  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from 
the  most  severe  combination  of  critical  meteorologic  and  hydrologic 
conditions  that  are  reasonably  possible  in  the  region. 
y  Critical  Velocity 

j.7  Reservoir  liinptying  Potential:  A  1 8- inch  diameter  pipe  is 
available  to  dewater  the  reservoir.  With  the  reservoir  at  normal  pool 
(elevation  426.0),  the  pipe  js  capable  of  a  discharge  flow  of  47.5  cfs 
an.)  dewater  the  reservoir  in  about  2.5  days.  This  is  an  equivalent 
drawdown  rate  of  Id. 8  1 ee t  per  day.  this  is  based  on  the  hydraulic 
rieigni  ot  the  dam  divided  hy  the  time  to  dewater  the  reservoir. 

5.0  t va  I  ua  t i on  :  based  on  the  size  (small)  and  hazard  classification 
(significant),  tile  recommended  Spillway  Design  Flood  is  the  100-Yea’" 

Flood  to  the  1/2  PMF.  because  of  the  risk  involved,  the  100-Year  Flood 
Iijs  tieen  selected  as  the  SDF.  The  emergency  spillway  will  pass  20 
percent  of  the  PMF  or  100  percent  of  the  SDF  without  overtopping  the 
c res  t  of  toe  dam  . 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  h 


DAM  STABIL11Y 

6.1  Foundation  and  Abutments:  There  is  no  detailed  information 
available  on  the  foundation  conditions.  The  dam  is  located  within  the 
Blue  Kluge  ph ys i ogr a ph ic  Province  of  Virginia.  Drainage  in  the  area  is 
eastward  into  the  Potomac  Rivei.  According  to  Reference  No.  3,  the  dam 
is  located  on  the  contact  of  the  Precamhrian  Marshall  Formation  and  the 
Cambr i an- Free ambr i an  Swift  Run  Formation.  Outcrops  in  the  area  tend  to 
support  this.  A  sample  taken  from  an  outcrop  on  the  right  abutment  was 
c  imp  os  ed  of  a  granite  pegmatite.  The  Marshall  Formation  locaMv  consists 
ot  granites  and  gr anod i o r 1 tes .  Samples  trim  the  left  abutment  were 
representative  ol  the  Switt  Run.  A  sample  of  a  chlorite  phyllite,  light 
to  oa rk  green,  weathered  to  a  tan- light  brown,  was  taken  tram  the  left 
abutment.  One  liunJrod  teet  upstream  on  the  left  abutment,  an  outcrop  was 
tound  wiiicb  consisted  ol  a  hornblende  sdus  t/gneiss.  The  predominate 
foundation  material  are  relatively  pervious,  stable,  fine  silly  sancs. 

As  noted  in  the  visual  inspection,  there  is  a  seep  located  on  the 
uowustream  le t t  abutment.  Since  the  visual  inspection  on  2 V  April  1 V8 1 , 
correspondence  by  the  owner  has  indicated  that  this  seep  is  actually  a 
spring  antedating  tne  construction  ot  the  dam.  It  is  unknown  if  toe  dan 
is  Keyed  into  the  foundation  or  if  there  are  any  foundation  urains. 

Tnere  are  no  foundation  drain  outlets. 

0.2  Lin  ba  n  kme  n  t :  Ihe  owner's  caretaker  stated  that  the  embankment 
materials  cane  iron  tne  reservoir  area.  There  is  no  information 
available  on  the  nature  of  the  material.  Area  soils  are  ( SM )  line  to 
median  sand  and  clayey  silt. 

6.2.1  Stability:  There  are  no  available  stability  calculations. 

The  dam  is  36. o  feet  high  and  13  feet  wide.  The  upstream  slope  is 

1  .  ill :  IV  and  the  downstream  slope  is  2.311:  IV.  ihe  dam  s  subject  to 
sudden  drawdown  because  the  approximate  drawdown  rate  of  13.8  feet  per 
day  exceeds  the  critical  rate  of  U.a  feet  per  day  for  earth  dams.  It  is 
unknown  if  the  dam  has  experienced  the  maximum  control  storage  pod  wliicn 
is  at  the  elevation  of  the  emergency  spillway  (1.0  feet  above  normal 
pool ) . 

According  to  the  guidelines  presented  in  Design  of  Small  Dams,  I'.S. 
Department  ot  the  Interior,  Bureau  of  Reclamation  for  small  hanogenuus 
dams,  witn  a  stable  foundation,  subject  to  a  sudden  drawdown  and  composed 
ol  silty  sands  (SMI,  the  recommended  slopes  are  3.0H:1V  upstream  and 

2  .  Oil :  IV  downstream.  Ihe  recommended  width  is  18  1  ee  t  .  Based  on  these 
guidelines,  the  dam  has  an  adequate  downstream  slope  and  an  inadequate 
upstream  slope  and  crest  width. 

6.2. J  Seismic  S  t  i  b i  It  t  y  :  Ihe  Jam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Rec  unmen  ded  (■  u  i  tie  1  i  nes  tor  Sa  f  e  ty  1  ns  pec  1 1  on 
of  Dams,  the  dam  is  considered  to  have  no  hazard  irum  earthquakes 
prov  i  ded  static  stability  condition:,  are  satisfactory  and  conventional 
safety  margins  exist. 
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6.2.4  Evaluation :  There  is  insufficient  information  to  adequately 
evaluate  the  stability  of  the  dam.  Overtopping  is  not  a  problem.  It  is 
recommended  that  the  service  of  a  qualified  geotechnical  engineering  firm 
be  engaged  to  perform  a  stability  check  on  the  dam  because  of  the  lack  of 
design  data  and  construction  history,  and  the  inadequate  upstream  slope 
and  crest  width.  This  should  be  completed  within  12  months. 
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SEC  I  ION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  available  engineering  data  is  insufficient 
to  evaluate  the  embankment  stability.  The  visual  inspection  revealed  no 
findings  to  prove  the  dam  unsound.  The  dam  is  maintained  ay  the  owner. 
However,  there  is  no  regular  maintenance  operations  program  or  emergency 
operations  and  warning  plan.  based  on  criteria  established  by  the 
Department  of  the  Army,  Office  of  the  Ciiief  of  Engineers  (OCE),  the 
Spillway  Design  Flood  (SDF)  is  the  100-Year  Flood.  The  spillways  will 
pass  20  percent  of  the  PMF  or  100  percent  of  the  SDF  without  overtopping 
the  dam.  The  spillways  are  adjudged  as  adequate.  Overall  the  dam  is  in 
good  condition  and  there  is  no  immediate  need  for  remedial  measures. 
However,  a  stability  check  is  required  due  to  the  inadequate  upstream 
slope  and  crest  width,  and  the  lack  of  design  data  and  construction 
lus  tory. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that  the 
services  of  a  qualified  geotechnical  engineering  firm  be  engaged  to 
perform  a  stability  check  of  the  dam.  Ibis  should  he  compleLeu  within  12 
months.  A  regular  maintenance  operations  program  should  be  initiated  to 
help  uetect  and  control  problems  as  they  occur.  A  formal  emergency 
procedure  should  be  prepared,  and  furnished  to  all  operating  personnel, 
llus  should  include  how  to  operate  Lhe  dam  during  an  emergency,  and  who 
to  notify,  including  public  officials,  in  case  evacuation  from  the 
downstream  area  is  necessary.  Also,  the  inspection  revealed  the 
following  maintenance  items  that  should  be  scheduled  by  the  owner  durin;’ 
a  regular  maintenance  period  within  the  next  12  months: 

a.  lhe  tire  ruts,  eroded  areas,  hoof  prints,  and  animal  burrows 
should  be  filled  with  compacted  material  and  seeded. 

b.  The  footpath  should  be  reseeded. 

c.  A  fence  should  be  placed  at  the  top  of  each  slope  on  the  crest  to 
keep  cattle  off  the  embankment  slopes. 

d.  Iwo  inches  of  gravel  should  be  placed  on  the  roadway  on  the  crest. 

e.  The  seep/spring  on  the  downstream  left  abutment  should  be 
monitored  during  periodic  inspection  for  any  increase  in  flow  or 
turbitity.  If  any  increase  in  flow  ami  turbitity  is  found  without  an 
explanation,  the  services  of  a  geotechnical  engineer  should  be  obtained 
to  investigate  the  causes  of  the  increases. 

f.  lhe  shrubs  on  the  face  of  the  dam  should  be  cut  off  at  their 
roots . 

g.  The  emergency  spillway  should  be  seeded. 
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Ii.  Tne  trees  and  shrubs  that  would  obstruct  excess  flow  in  the 
discharge  channel  of  the  emergency  spillway  should  be  removed. 

i.  A  s ta f fgage  should  bo  installed  in  the  reservoir  to  extend  above 
the  crest  of  the  dam. 

j.  Trees  and  debris  that  impede  flow  in  the  downstream  channel 
snould  be  removed. 
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PHOTOGRAPHS 


01  CREST  OF  DAM 
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PHOTO  *2  RUTTING  OF  CREST  OF  DAM 


PHOTO  *3  ANIMAL  TRAFFIC  EROSION  NEAR  THE 
CREST  ON  THE  UPSTREAM  FACE 


PHOTO  *5  PRINCIPAL  SPILLWAY  INTAKE  (ALSO 
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PHOTO  *6  PRINCIPAL  SPILLWAY  OUTLET 
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OTHER  The  caretaker  stated  that  the  dam  was  buiit  None 

under  the  supervision  of  the  S.C.S. 
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